Substitute Specification 



- 15 - 



Docket No. 74^0116-608 



A.t>stract 

An overvoltage protection means tiaving a jBrst electrode (1>, a second electrode (2.y^ a 
breakdown spark gap between ttte two eieotrodes (1 , 2), and a bousing (3^ wbicb bolds tbe 
electrodes (^1, 2). "WTien the breakdown spark gap is ignited, an arc (^4) is formed between tbe 
two electrodes (1^ 2) within the discharge space <5) which connects the two electrodes (1, 2). 
The overvoltage protection arrangement has an especially hi^:i line follow current ex.tinguishing 
capacity, but can nevertheless be easily built, and the discharge space (5) is made such that it 
runs at least partially transversely and/or opposite the direction of the electrical field of the 
prevailing line voltage so that the distance to be overcome by the arc (4) between the two 
electrodes <1 , 2) has a transverse component relative to the electrical field. 
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Fielci of til e Tfiv^n tiQJQ 

XOQQJLl Thief invention relates to an overvoltage protection means having a first electrod.e, having 
a second electrode, with, a Breakdown spark gap which is formed hetween the two electrodes, 
and with a ho\ising which holds the electrodes., when the breakdown spark gap is ignited^ an arc 
forming hetween the two electrodes within a discharge space which connects the two electrodes. 

j[IKMtZj.^J31ectrical^ hiat especially electronic i-neas"urement, control and switching circiaitS:, mainly 
also telecormnxinications equipment and systems, are sensitive to transient over\^oltages^ as can 
occnr especially hy atmospheric discharges, h\Jt also hy switching operations or short circuits in 
power supply grids. This sensiti^dty has increased to the e^ctertt that electronic components, 
especially transistors and th>Tristors^ are being xised; in particular, increasingly used integrated 
circuits are highly endangered by transient overvoltages, 

HMMl^iLElectrical circuits work with the voltage specified for thenm, the rated voltage 
(generally ~Une voltage), normally without interference. This does not appl3^ when overvoltages 
occur. Over^.^oltages are all voltages "vvhich are above the dipper tolerance limit o±^ the rated 
voltage. They also include inainly transient overvoltages which can^ occur due to atmospheric 
discharges, but also due to switching operations or short circuits in power supply gi4ds, arid can 
be metallically, inductively or capacitively coupled into electrical circuits. Overvoltage 
protection means have been developed and have been known for more than 20 years to protect 
electrical or electronic circuits, especiall3^ electronic measurement, control and switching 
circuits, mainly also telecommunications equipment and systems wherever they are used against 
transient overvoltages wherever they are used. 

100ft4-] AjlI important component of an overvoltage protection means of the type under 
consideration here is at least one spark gap wlTich responds at a certain overvoltage, the 
sparkover voltage, and thus^ prevents overvoltages which are larger than the sparkover voltage 
of the spark gap from occurring in the circuit which is protected by air overvoltage protection 
means. 

XilflOSj It was stated at the beginning that the overvoltage protection means tis — elmii^ed in 
accordance witli the invention has two electrodes and ^.ee_a breakdown spark gap which is 
formed between the two electrodes, hi practice^ these breakdown spark gaps are often also 
called air breakdown spark gaps^ within the iramework of the invention^ a breakdown spark gap 
also meaning an air brealcdown spark gap. -R^^ However^ here, besides air, another gas can also 
be present between the electrodes. The region of the overvoltage protection means in which the 
arc forms when the breakdown, spark gas ignites, is hereinafter called the discharge space. It is 
generally the space between the two electrodes. 

[fICIOiiiJ Tn addition to overvoltage protection means with a breakdown spark gap, there 
are also overvoltage protection means with a flashover spark gap in which a creeping discharge 
occurs when it responds- 

1Q007J, Overvoltage protection means with a breakdown spark gap as compared to overvoltage 
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protection means with a flasliover spark gap have the advantage of higher siorge current- carrying 
capacity, hiat the disadvantage of a higher and also not especiall3^ constant sparicover voltage. 
Therefore^, different overvoltage protection means with a breakidow^n sparlc gap have already 
heen suggested and have been iixiproved with respect to the sparlkover voltage. Mere^ in the aiea 
of the electrodes or the hreakidown sparlc gap which acts hetween the electrodes, ignition aids 
have heen implemented in different w ays, for example^ snch that^ hetween the electrodes^ there 
has been at least one ignition aid w^hich triggers a creeping discharge and which projects at least 
partially into the breakdown spark gap, which is made in the manner of a crosspiece and which 
eot^iB-ts J^iJUia de of plastic (compare^ for example^ Oernian P'atent Apphc atioit 13 E 41 41 681 JS^l 
or Of^T-in^^n P^tc-rtt^ Applio^^tk .tn DE 44 02 615 At ^t^d r>.r>iTO.^ponf^tt^g T T 5^ Pi^tiT^int S 4nO> 
l ilPftSI The aforementioned ignition aids^ which are provided in the known overvoltage 
protection means^ can likewise be called '^passive ignition i Rir1p4^V. a iris/' Tlie ^re 

E^srmiL.to_aa "passive ignition aids" because they do not respond "actively" themselves, but 
respond only by an overvoltage which occurs on the main electrodes. 

JiiiMMl 0.ei:txxm'L.£at^jit^p4iL icolio_ix DE 198 03 636 A 1 aio.d.x^Qrms poj3.dit3 LgLXl^.^-Ratcnt_6^ ^^ 
likewise S^&X^yn^^ di s o s c an overvoltage protection means having two electrodes, with a 
breakdown spark gap which acts between the two electrodes, and an ignition aid. In this known 
overvoltage protection means^ the ignition aid is made as an "active ignition ^^l^ aid " in 
contrast to the above described ignition aids which trigger a creeping discharge, specifically in 
that in addition to the two electrodes, called the ixiain electrodes tlrere, tli^ere are two inore 
ignition electrodes. These two ignition electrodes form a second breakdown spark gap w^hich is 
used as an igiaition spark gap. ha this kirown overvoltage protection nreans^ the ignition aid 
includes not only the ignition spark gap, bxit also an igi^ition circuit with an ignition switching 
device. When there is an overvoltage on tfa-e thin kn.owi:i overvoltage protection nieans, tlie 
ignition circuit with the ignition switching device provides for response of the ignition spark 
gap. The ignition spark gap and the two ignition electrodes are arrairged with respect to the tw^o 
main electrodes such that, becanse the ignition spark gap has responded, the breakdowxx spark 
gap between the two main electrodes, called the nrain spark gap^ responds. Response of the 
ignition spark gap leads to ionization of the air present in the breakdown spark gap so that^ after 
response of the ignition spark gap^ the breakdown spark gap also suddenly responds between the 
two main electrodeS:, therefore the main spark gap. 

-QMIJJII Ih. the kirown, above described enabodiments of overvoltage protection means with 
ignition aids^ the ignition aids lead to an improved, specifically lower and more constant 
sparkover voltage. 

lOCI I I j Jtl overvoltage protection means of the type under consideration - with or without using 
an ignition aid ~ when the breakdown spark gap ignites^ the resulting arc forms a low-^impedance 
connection between the two electrodes. First of all, the lightning-stroke current to be diverted 
flows intentionally by way of this low-im^p^lance connection, -l^f-g-f- 1-Iowevfgrj^ when the line 
voltage is present, then an unwanted line follow current follows by way of the low-iifef pe danee 
1o\y-tmpeda;nc^ connection of the overvoltage protection m^ns, so that an effort is made to 
extinguish the arc as quickly as possible after the completed- diversion proc«?ss. One possibility 
for achieving this object is to increase the arc lengthy and thus^ the arc voltage, 

X£IOi2J-«One possibility for extingtiishing an arc after a diversion process, specifically 
increasing the arc length and thus the arc voltage, is implemented in the overvoltage protection 
as is known fr-orrt the above m^^ntionerl Oe:i-mati Patent Application DE 44 02 615 Al - and 
goiiresp Qnding -IJ:^S.. _g^t ^£_^6 0j^i,.^^ Xhe overvoltage protection means known from Crerman 
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'Piife^'it Applioy^lion DE 44 02 615 A1 ?inci oorT-e?^pon^iing^ XJ.H. I^at^nt 5^{'S04-400 lias two narrow 
electrodes whicla are each :ifxsa<:le--T*^K^^trte and have an arcing horn and a 

connecting leg angled off tironr it. In addition, the arcing horns of the electrodes are provided 
with a hole in their ai-eas bordering the connecting legs. The holes provided in the arcing horns 
of the electrodes provide for the resniting arc "heing set into motion" hy a thermal pressnre 
effect at the instant of response of the overvoltage protection element^ therefore of ignition, 
th«ftFefe?^_aj3il nri grating away firom its origin. Since the arcing horns of the electrodes are 
arranged in a V-shape relative to one another, the segment to he hridged hy the arc is thus 
enlarged when the arc nrigrates ont, hy which the arc voltage also rises. T-Towever. the 

disadvantage here is that^ to achieve the desired increase of arc lengthy the geometrical 
diinension of the electrodes ncinst he correspondingly large, so that the overvoltage protection 
means is also tied altogether to certain geometrical constraints- 

[Clfll^l Another possibiUty for e?ctinguishing the arc after the diversion process consists 
in cooUng the arc hy the cooHng action of insulation walls and the use of insulators which 
release gas. Here^ a strong flow of the extinguishing gas is necessary; this requires high 
construction effort. 

I Of II 4^ J Moreover^ it is possible to increase the are voltage by increasing the pressure, Xo do this, 
i3_erman Pate^nt E>E 196 04 947 CI proposes selecting the volume in the housing interior such 
that the arc causes a pressure increase to a multiple of atmospheric pi essure. Here the increase in 
the follow^ current extinguislnng capacity is acliieved by a pressure-dependent effect on the arc 
field sh-ength. So that this overvohage protectioii means works reliably, a very pressure-resistant 
housing is^ how ever^ necessary^ on the one hand, *^-tfh^o#%^ the level of the line voltage nrust 
be known relatively exactly to be able to design tire volunre in the honsiiig interior accordinglyr^ 

XIMHSLIf the arc is extinguished in over\'"oltage protection means of the type under 
consideration, first of all^ the low-impedance cotmection between the two electrodes is 
interrupted, the space between the two electrodes, i.e,^ the discharge space, is however still 
almost completely filled with a conductive plasm^a. The plasnra which is present reduces the 
sparkover voltage between the two electrodes such thai, at the prevailing line voltage retg^iitio^*^ 
re~ignhioti of the breakdown spark gap can occur. This pi-oblem occurs especially when the 
overvoltage protection means has an encapsulated or half-open housing, since then cooling or 
volatilization of the plasma is prevented by the essentially closed housing. 

l iMUIA I. To prevent ^=e^i-^3iti€^ r^-i g.tiitj-Qn of the overvoltage protection means^ i.e.^ the 

breakdown spark gap^ in the past various measures were taken to drive the ionized gas cloud 
away from the ignition electrodes or to cool it. To do this, structurally complex labyrinths and 
cooling bodies are uised, which make production of the overvoltage protection nneans more 
expensive. 



Siimm<iry of the hiverttion 
IQQIT] The object of the invention is to devise an overvoltage protection means of the initially 
described type which is distinguished by a high line follow current extinguishing capacity, but 
which can nevertheless be easily biiilt. 

[IIOl H} The overvoltage protection means cle m^'ed in ?^f-x-f;>T-dntic^ w^th the invention in which 
this object is achieved is characterized^ first of alh essentially in that the discharge space is made 
stich that it runs at least partially transversely and/or opposite the direction of the electrical field 
of the prevailing line volta.ge, so that the distance to be overcome by the arc between the two 
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electrodes lias a trartsverse cortiponent to tlie electrical field ISr^ This results in tfeat tlie electrical 
field or electric voltage on the two electrodes ^Eti^. no longer _T3Leiii ^.„.ial:?le ^to continiaously 
accelerate the free charge carriers contained in the plasni.a fronii one electrode to the otlier, hy 
which a line follow cvirrent is prevented, 

[Oll1<^j Tn the Itnown over\-"oltage protection nxeans^ the condnctive plasina which is 
present alter the actual diversion process, hixt nnwanted^ or the firee charge carriers contained in 
it are "reinoved" hy the plasma being driven away from the electrodes. These over^'oltage 
protection nreans which are also called "bio wont" spark gap arrangements^ first o±^ alh have the 
disadvantage that^ to '*blow ont" the plasma^ a relatively strong flow mnst be produced within 
tlie over\^oltage protection means, for which generally gas-releasing insulation i^naterials are 
T.ised> The hot plasma is then removed to the ontside into the vicinity througlx blowont openings 
in the housing of the overv^oltage protection means. This has the disadvantage that at the 
installation site of the overvoltage protection means certain minimum distances to other voltage- 
carrying or flammable components must be maintained; tlxis enables use of these blowout 
overvoltage protection mean.s only under certain installation conditions, 

IflCI^O] In contrast, in the over\''oltage protection means c^s—e^-eirrred in accord j^rioe with the 
invention "blowout" of the hot plasma can be €a:bta$^orie€i-_elimin ated^ The ai-rangement and 
geometrical configuration of the discharge space ^e-^steim^d irr^ccjordance ,w:ith the invention 
p-Tnev^^y^. prevents the unwanted result of the presence of a plasma, tfee-ifeasmra*to*3r©4^ a line follow 
current_J:oiin i 11 g- after the actual diversion process^ without the need to drive the plasma away 
from the electrodes or to cool it. 

iliilSXl Structurally^ the discharge space can be made such that it has at least three regions, the 
first region being connected to the first electrode, the second region being connected to the 
second electrode and the third region being connected on the one hand to the first region^ and on 
the other hand^ to the second region. The third region thus establishes the connection between 
the first region and the second region and ttet:ts also between the first electrode and the second 
electrode. The third region is made structurally such that isa-4t: the free charge carriers contained 
in the plasma are not accelerated_m,^ from the first region to the second region or vice versa by 
the electric field of the prevailing line voltage, or are accelerated only slightly. For this reason^ 
the third region has at least one ^cxim po n er? f transverse eoi^fipo^^i^o^ to the electrical field. In 
particular^ the third region can be aligned essentially perpendicularly or even partially opposite 
to the direction of the electric field of the prevailing line voltage. 

[fl02^2.j According to one advantageous configuration of die invention, the discharge 
space is structurally inrplemented in that the side of the first electrode facing the second 
electrode and the side of the second electrode facing the first electrode are each partially covered 
with an insulating or 4^^4^^=^-?^^^i-?^^^i^^^^eie high resist ^mce material^ the region of the first electrode 
and of the second electrode not covered with the insulating or l;y^^-±^s-i-s-t axi cc _Jiigh res i s t:Ri n 
material being offset „xel a ti ve to one another. The execution and the arrangement of the 
insulating or t^A^h-i"es-tfMTj»f^.ee.Jij,g h re material on the first and second electrode can easily 

detennine the shape of the discharge space. If a H4-gl^i-f^e*w^^%-^-^ ^ hi g h r es i stari c^e but still 
conductive niatei'ial is applied to the two electrodes, with a resistance so great that an arc cannot 
form on its surface due to cuixent limitation, after the actual diversion process^ this leads to the 
fi:ee charge cairiers present in the discharge space betw^een the two electrodes being separated 
by the electrical field of the prevailing line voltage and, depending on the polarity of the high - 

high resistance material^ being "sucked" on the first or the second electrode. 
[00^3] ^¥^I=»€^Tti j^eeordj^nee with the in vention, the configuration of the discharge Space €ts 
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c laim e d m— ^t4:^^-ify v'on.t :^©rgi between the two electrodes, the disctiarge space iiaviiiLg at least one 
tratiLSverse coniponent to the electrical field, as described, above^ prevents formation of an 
unwanted line follow^ current. Srt_J3owiSMfir^ at the saine tinie^ the sparkover voltage of the 
breakdown spark: gap is also increased; this is generally not desirable either. Xherefore^ in oiie 
preferred confxguration of the over\^oltage protection m.eans es-elami-ecl in_„a ceo rd an oe wi th the 
invention^ there is an active igtxition aid for rednoing the sparkover "voltage. Fundamentally^ 
dijfiferent active ignition aids known from the prior art can be used for this pnrpose. A^ccording to 
one preferred configuration^ however^ the active ignition aid is implemented by a series 
connection of a voltage switching device and an ignition element being eoi»5«€Jted^ to the two 
electrodes, the sparkover voltage of the voltage switching device being below the sparkover 
voltage of the breakdown spark gap^ and firsts a diversion current flowing via the ignition 
element when the voltage switching de^^dce responds. 

|l>CI2l4j The voltage switching device is chosen such that^ at the sparkover voltage of the 
overvoltage protection means^ it becomes conductive, therefore ^%^^itehe^?*^_ILs23d±sh£S^ J^s the 
voltage switching device^ there can be a varistor, suppressor diode or a gas- filled voltage 
arrester. Xhe ignition element ^Qrn^3fe^ ^:imi ig preferabl y^m^adis of a conductive plastic, a metal 
material or a conductive ceramic and is in mechanical contact with the second electrode, 
■jlMj ^S] If an overvoltage occurs in the over\'oltage protection means with the above described 
active igtrLtion aid w^hich is ^^a^i^f^tfea ix or ^^^O^M equal to the sparkover voltage dictated by the 
voltage switching device, the voltage switching device responds, so that a diversion current 
begins to flow^ over the seiiies connection of the first electrode - voltage switching de\dce - 
ignition element - second electrode. By the initial igirition^ the current produces a conductive 
plasma which can be introduced into the discharge space, by which the breakdown spark gap 
between the first electrode and the second electrode ignites^ and thus^ an arc is fomred in the 
discharge space, \Vith respect to other details of such an active ignition aid which can also be 
called ''current i^-ti^i^^Xgni tioti . " reference is made to r>E lOl 46 7:28 A It and wrrQf=?pondiflg 
IXS . T^ateiit Ap plig^ lion Pub li cation 2,004/024f^6-4(S. 

rOO^ifil In particular^ there 4-5^-e--ffe^"a444y^f n iTt-s^&ii^rifi possibilities for embodying and developing 
the overvoltage protection nieans *fes— el:tii±^%ed hi g^cc^orirlg^fi cg w:i th the invention. Reference is 
made ^^fa~-#^>'iEm«2--haa=^dr^^-*h^--eia^ to the following 

description of preferred exemplary embodiments in conjunction with the a-CC.o mjmoyd ng 

drawings, 

Xi lll2T |. Figui'e 1 isi^5W3_is a schematic r<^resg?rttation of a first exemplary embodiment of the 
over\^oltage protection means ^^elaim^ed in ac^^r dami e with the invention, 

f 002Rj Figure 2 s-howe _ijs a schem ati c nepre<^ertt Ftti oi^t of a second exemplary embodiment of the 
overvoltage pi'otection nreans ia^ ^laie aggd in ^cc;ordf?Tice with the invention, 

lJ3i|^Sj|= Figure 3 i s ho ws„J^ a schematic reprjgsentation of another exemplary embodiment of the 
overvoltage protection n.iieans fifs-elciimre^ in accordance with the invention,. 

XOB^ft] Figure 4 showsjs a s ch f^m ti c t-e:pT-^5£4Rn t ftti o tT of a fourth exemplary embodiment of the 
overvoltage protection means ts^r-el^ii m^ d in nccordanc-e with the invention^ 

Figure 5 showsja a sch em a ti c rf^^r^^-*^^^ t ?^ H r>rs of another exemplary^ embodinnent of the 
over\ oltage protection means ^s-elm^s^^l irL ^.goord ance with the invention and 

|003aj Figure 6 ^how&,Js a stchcimatic rg^preg^entation of a sixth exemplary embodiment of 

the overvoltage protection means as cla i m ed i n ap corciancQ with the invention. 
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Oeta;n exl T>e5^c^r1x>t■l om ^>1^ the Tn vooti on 
=yM13^1_JI>ifSerent embodiments of an overvoltage protection means ^ - el a4med: i n n ,^j^rrfaTi^^=t 
^itll the invention axe stiown in tiie figures. Tbie overvoltage protection means wliicli is shown 
only witti respect to its fundamental structure includes a first electrode 1 , a second electrode 2 
and a housing 3 which holds the electrodes 1,2. Between Hae two electrodes 1 metS;^ 2^ there is a- 
hreakdown sparlc gap, an arc 4 forming hetween the two electrodes 1^2 when the breakdown 
spark gap is ignited- 

[00:^4i] ^?=s-e^jwr&^-a^-wTrt jiccofdi^Tioe with the invention, between the two electrodes 1 sfl=tdU 2^ 
there is a discharge space 5, the discharge space 5 running at least partially obliquely (Figure 2), 
partially transversely (Figure 1,5 and 6>, partially opposite (Figure 3) or partially transversely 
and opposite (Figure 4) to the direction of the electrical field of the prevailing line current 
shown by the arrows 6. In all exemplary embodiments* the discharge space 5 has at least one 
component th^t is transverse eom p o n o nt to the electrical field. In contrast to Icnown overvoltage 
protection means, thns discharige sp^ige 5 does not_^ncompa.Hs the entire space between the 
electrodes 1 , 2 a cts a s -O: d i s c har ge spa ee 5 

A.S the F-igt^Fe s__fig] ure& show, the discharge space 5 can be divided into three regions 7^ 
and The first region 7 is connected to the first electrode 1 , the second region 8 is connected to 
the second electrode 2 and the first region 7 is connected to the second region 8 via the third 
region P. In the embodiments shown in the l^^^t^ttr^g^r^fi^ama* the first region 7 and the second 
region S run essenfially parallel to the direction of the electrical field. Conversely, the third 
region 9 in the exemplary embodiment as shown in Figures 1,5 and 6 runs essentially 
perpendicularly or transversely to the direction of the electrical field. In the embodiment as 
shown in Figure 2, the third region 9 of the discharge space 5 luns obliquely and in the 
embodiment shown in Figure 3, obliquely opposite the direction of the electrical field, i,e,^ 
tbe lengthwise direction of the third region 9 of the discharge space 5 has Oine,^ transverse 
coi-npone^nt y^rtl-\ re.^pec;! to the direction of the electrical field. In the overvoltage protection 
means as ola-im ed in fto.oordanof^ wTih the invention as shown in Figure 4^ the third region 9 of 
the discharge space 5 has He^t ^ two regions which run perpendicular to the direction of the 
electrical field and also a region which runs opposite to the direction of the electrical fields 
cT-eatrs-tg^ a ytei~pei^tine py>th. 

J[01Klffl-JThe alignment of the third region 9 of the discharge space 5 obliquely, 
transversely or opposite to the direction of the electrical field of the prevailing line voltage 
results in feat the firee dischai~ge carriers contained in the plasma ttre no longer- bfri^B 
continuously accelerated fi-om the first electrode 1 to the second electrode 2 or vice versa^ 
preventing the formation of a line follow current, 

j[00:^7J Xo implement the discharge space 5, on the side ID of the first electrode 1 feei^^^^Xhat 
fac es the second electrode 2^ there is an insulating or l^vwk- rc ir^i r < f. n n a x ^ h i gh re^^i i fit art i^^.^^ material 12^ 
and an insulating or l^-^ h-r ^-^f^i ^^to a^^M^ high re.<qi5^t?itice material 1 3 is applied to the side 1 1 of the 
second electrode 2 facing the first electrode 1 . A.s the figures show, the insulating or high- 
high rg;<^i?^t^Yice material 12 and^ 13 is not applied to the entire surface of the first 
electrode 1 and the second electrode 2^ but if^ om tttisd froti-i the iregi^^^re^iins 14 1 5 on the 

first electrode 1 and the second electrode 2^ respectively i^<^wvi4^to4-^^-f4--4-f^, whto.h are not covered 
with the insulating or tfcig^i~^^^3i^t:mteeJhig[ix-.resistanC:e matei-ial 12 afid^ 13, Here, as is directly 
apparent ft-om the figures, the two regions 14 a^^beL. 15 of the first electrode 1 and the 

second electrode 2^ respectively n ot - c over ed ^v ith t h e in s rul ^tii i g o r h i g h resi s tanee ma terial - l-S 
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ti¥^~^3^ are an-aiiged. offset to one anothier. 

Ijlfir^Hl Comparison of the exemplar>^ embodiments of tlie over\^oltage protection means ^^is 
^aimT;x4 ir> q oco_rdarj ceLJwi tTi the invention shown in Figures 1^2 and 3 indicates that the shape of 
the discharge space 5 can be easily fixed by a corresponding choice of the dimensions of the 
material 12, 13, If the miaterial 12, 13 has a constant thickness over its length, as is the case in 
the embodiment as shown in Fignre 1, this leads to a region 9 of the discharge space 5 which 
runs transversely or perpendicularly to the direction of the electrical field. If the thiclsness of the 
material 12, 13 changes over its length (^Figures 2 3), this leads to a discharge space 5 

which runs obliquely f Figure 2) or partially opposite (Figure 3) to the direction of the electrical 
field. 

XiMl^Sl As is apparent from the embodiment shown in Figure 4, almost any shaj?e of the 
discharge space 9 can be implemented by a corresponding configuration and ao angenaent of the 
materials 12< 13 on the electrodes 1,2. The shape of the discharge space 5 which is optinium for 
the respective application depends^ on the one liand^ on the required line follow cun-ent 
extinction capacity, and on the other hand^ on the level of the desired sparkover voltage of the 
overvoltage protection means, Flowever. the latter can also be determined by the fact that 

there is a suitable ignition aid^ especially an active ignition aid. 

f Xhe overvoltage protection means as shown in Figures 1 5 differ from one 

another in that^ in the overvoltage protection means as shown in Figure 1^ an insulating material 
12, 13 is applied to the electrodes 1^2, while for the over\^oltage protection means as shown in 
Figure 5^ a lvt-gh--Hi^f^i^-j^»^^»€5^> high r£^5^is;taticc- but still conductive^ material 12^ 13 is used. Xhe 
arrangement of a feig^^^^-w^^toy^^^ hi?gh re^si 5^t^^nce: but still conductive material 12, 13 directly on 
one side 1 O of the first electrode 1 and one side 1 1 of the second electrode 2 leads to the free 
charge carriers present in the discharge space 5^ after the actual diversion process^ being 
separated by the prevailing line voltage^ and depending on polarity^ being "sucked" firom the 
material 1 2 or material 1 3 . By reducing the number of free charge caiTiers in the discharge space 
5^ the impedance of the discharge space 5 is increased, by which^ at the prevailing line voltage^ 
the occurrence of a line follow current is also prevented, histead of mechanical "blowout" of the 
plasma or free charge carriers known in the prior art, electrical "suction" of the free charge 
cao^iers takes place here, by which^ however^ likewise^ the unwanted line follow current is 
prevented^ and at the same time^ the disadvantages of the known "blowout" are prevented, 
f flCl^t I Figure S shows another version of overvoltage protection nneans. hi this exemplary 
embodiment, comparably to the version as shown in Figure 1, first of alU an insulating material 
12, 13 is applied to the electrodes 1, 2, ^^Fl^-e T^owe-ver- the discharge space 5 h^^w^=^"^«*^ is 
determined not only by the shape of the insulating material 12, 13, but mainly by hi:gh-^esistm=5:ee: 
Tiigh re.^ista n,C£^ material 17, 18^ applied additionally to fho insulating material 12, 13, 
comparably to the version as shown in Figure 5 . 

|_Cli l42. 1„ The lm^H~^p&i^^m^^<^ ^>ig^^ re_ajjata3aj:^ material IT spaced away from the region 14 is 
electrically conductively comiected to the first electrode 1 and the l^^fi-^^^s4dst:£H%et?_Jiigi3, 
iSsistailQS matei*ial 18 spaced away fr'om the i^egion 15 is electx-ically conductively connect^i to 
the second electrode 2. The two regions 19, 20^ in wiaich the first electrode 1 is connected to the 
i^ii^l^t"-resi3te!*M5 material 17 and the second electrode 2 is comaected to the 

^&K^<^^e^^r^:ei high rg^si <st?^Tioc material 18 are likewise anranged offset to one another. The high 
resistance miaterial 17, IS fii'st of all results in that after breakdown the free charge carriers 
located in the discharge space 5 are "sucked <^^tji^ out-'' In doing so^ a current flows through the 
M-^?M=^asi^gtofi*5e.Jhigb_^^ material 17, 18; this lead^s to a voltage drop along the Hi^i" 
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^r^es±gf-aa^e€; 1 1 l i^ljL_j:^ s i fitnjijszi^ iTiaterial 17, IS, Due to this voltage <irop along the fe-i^^^r^e^sisteeoe 
liigjh-_x:e sis t <:io.c_e material 17, 18^ ati electrical field fonxis witli field lines & ha^^irig e>:ti^_^ 
component opposite the direction of the arc 4. Thtis.^ a distortion of the electrical field in the 
discharge space 5 occurs, hy wliich the "transverse nature" of the discharge space 5 is 
intensified- "4^h4R Ffowevg^, tbi.^ intensification of the "transverse nature" i^we^^^er takes place 
here^ in conti-ast to the embodiment as shown in Figure 3, not geometrically, hut electrically. 
XiMM^l Finally, it can he reco^gnized fi^om the figures that the housing 3^ which is preferably 
made as a metal pressure housing^ has an inner instil ation housing 16, for the embodiments as 
shown in Figures 1 to 4^ the instxlating material 12, 13 being connected to the insulating housing 
16 or to parts of the insulating housing 16- 
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1. Ovei^^oltage protection means^ having a first electrode (1), Slaving a secoi-id electrode 
<2), liavin^ a breakdown spark gap wliicli Kas been formed between the two electrodes (1, 2), 
and having a housing (3) which holds the electrodes (1, 2)^ when the breakdown spark gap is 
ignited an arc (4) forming between the two electrodes (1, 2> within a discharge space (^5> which 
connects the two electrodes <^1^ 2), characterized in that the discharge space (5) is made sxich that 
it runs at least partially transversely and/or opposite the direction of the electrical field of the 
prevailing line voltage so that the distance to be overcome by the arc (4) betweean the two 
electrodes (1 , 2) has a transverse component to the electrical iBield E. 



2. Overvoltage protection means as-eiaii3=^ed: in __a£^ ordanoe with claim 1, wherein the 
discharge space (5> has at least tlxree regions (7, 8^ 9), the first region <^7> being connected to the 
first electrode ^IX second region <^8) being connected to the second electrode (JZy and the 

third region (9) being connected on the one hand to the first region (7) and on the other hand to 
the second region <^8). 

3- Overvoltage protection means as— al-ai^^ied in jqif^cr^rdance wiih claim 2, wherein the 
third region (9) runs essentially perpendicularly to the direction of the electrical field of the 
prevailing line voltage^ 

4. Overx^oltage j^rotection iinieans €^5^-f£'iai»^«^ in gic-eordi^noe w-ith claim 2, wherein the 
third region <]9) runs partially obliqTJiely to the direction of the electric field of the prevailing line 
voltage. 

5- Overvoltage protection nieans as o lai m ed irt aiQi-f>rd^iio^ >vith claim^ 2, whexrein the 
third region (9) runs partially opposite the direction of the electric field of the prevailing line 
voltage. 

6, Overvoltage protection means SbS-^tein^^ci in g^ocorclafnoe -^Htli one of claims 1 to 5,, 
wherein the side ( lO) of the first electrode <^1) facing the second electrode (2) and the side 
of the second electrode (2) facing the first electrode (1) are partiall3^ covered with an insulating 
or high-gegiisl^a.ee liigli res;i5^taTioe material (12, 13), the region (14 ) of the first electrode (1) not 
covered with the insulating or M^h-^^^staa^e eJbigli ._j: ^sistar3 ^,e matei-ial (12) and the region (15) 
o±^ the second electrode (2) not covered with the insulating or ^^^ gh^roKi ^t-a^ m c^ o h igh r^f^iwtgtT-tf^g? 
material (1^) being arranged offset to one another. 
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wherein the side <^10) of the first electrode (1) facing the secoxi<i electrotle (2) and the side (11) 
of the second electrode (2> facing the first electrode <1 ) are partially covered with an insnlating 
material (12, 13), the region (14) of the first electrode (1) not covered with the insulating 
material (12) and the region (15> of the second electrode (2) not covered with the insulating 
material (13> being arranged offset to one aiTother^ w^herein the side of the insnlating inaterial 
(12) facing the second electrode (2) and the side of the insulating material (12) facing the first 
electrode (1) are at least partially covered with a ^^H-'i-i:^^^^4r^^4-4^¥^^t^^ hij^h res;Tfi;tj^noe material (17, 
18), the first electrode (1) spaced away from the region (14) heing electi-ically conductively 
connected to the l^i-^h— ^^^Ri^tra^se higlT res;i<ttance material (IT) and the second electrode (2) 
spaced away firona the region (15) being electrically conductively connected to the h i ^ i— 
High re^vtst^iiyiQ^, material (18). 

8. Overvoltage protection means - e laimcd: in aw^^^^^^Pe ^^ifU one of" claims 1 to 7, 
wherein there is an active ignition aid. 

9, Overvoltage protection means as-^-l^i-i^^^cl in aooordanee vvith claim 8, wherein a series 
connection of a voltage switching device and an ignition element is connected to the two 
electrodes (1, 2), the sparkover voltage of the voltage s^vitching device being below the 
sparkover voltage of the breakdown spaik gap, and first a diversion current flowing via the 
ignition element w^hen the voltage switching device responds- 

1 Overvolta.ge protection means ^L^elainmed in^c ^oixlan iiise wi,tj|ii claim 9, wherem as the 
voltage switching device there is a varistor, suppressor diode or a gas-filled voltage arrester, 

1 1 . Over^-^oltage protection means ts^-^l^im-ecl in r-^c^r-ord ance wjtlj clainx 9 or 1 wherein 
the ignition element consists of a conductive plastic, a metal material or a conductive ceramic 
and is in mechanical contact with the second electrode (2). 

12. Overvoltage protection means €iSMel^is¥ie^ iT\_i ^i^cir{i^Tic& with one of claims 1 to 11, 
wherein the housing (3) is made as a metal pr^sure housing and has an inner insialation housing 
(16). 



